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FORWARD 

Education amendments in 1975 (P.L. 94-482) provide for 
r.ecial assiitance to a wide variety of students with "special 
ras •' The special needs of these students are derived from 
conditions of the students which are believed to inhibit success 
in vocational programs. Both handicapped and disadvantaged 
individuals are to be served by the legislative provisions. 

cicademically disadvantaged students are those individuals 
who, because Of math, reading, or communication deficiencies, 
may not be able to succeed in vocational programs. Legislation 
has provided for research and development projects to address the 
heeds of these individuals. The pre iects in progress have been 
designed to respond to that call for research and development. 

This instructional guide was developed for the purpose of 
assisting Trade and Industrial Teachers in their work with students 
who are considered disadvantaged because of reading deficiency, 
it was developed as a result of vocational reading research at 
The Pennsylvania State University. The guide is intended to be 
presented at workshops in 1980 funded by the Pennsylvania Depart^ 

ment of Education. 

"Trade and industrial Reading Strategies" have been developed 
according to certain distinct characteristics of reading require- 
ments in vocational education: 
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(1) Reading 1s a vocational skills one that requires 
reading abilities that differ from those associated 
with general literacy. 

(2) There is a difference between eurrieular literature 
(textbooks and other literature which must be read 
in the context of student status) and occupational 
literature (manufacturers instructions^ codes^, 
specifications^ safety warnings, etc). 

(3) Occupational reading skills are appropriately 
addressed in the vocational curriculum^ 

(4) There are strategies available to vocational teachers 
which need little or no reading specialization. 

(5) Available strategies reflect the unique qualities of 
vocational reading, address general vocational 
reading skill rvequiremehts, and are useful for 
helping students disadvantaged because of reading 
deficiencies. 

This guide is NOT intended to be envisioned as the final word 
in reading strategies. It contains examples of several strategies 
believed to be useful for the vocational instructor seeking 
methods that are specifically related to trade and industrial 
education. The instructors are responsible for taking these 
examples and applying them to their occupational specialties. Not 
all of the methods will work for all T & I teachers or their 
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respecrfve students The methods were designed to be adapted^ 
not rigidly zdherad to. 

Companion R & D projects at Penn State will provide useful 
complementary aids, .^^i ^p]oy-^ili^ 3ldia^ Cwj^a1-um^--G 
(Wircenski, McPherson, Feng, 19S0) will soon be available. That 
guide addresses socialization, financial managenrerit, values clarifi- 
cation, job procurement, and communication skills. Five oecupa- 
tional specialties (Carpentry, Gosmetology, Data Processing, 
Medical Assisting, and Radio and Television) will be the bases for 
reading strategy guides (Thornton, 1980^- These guides will 
focus more specifically on the individual occupational areas 
utilizing a format similar to the T & I guide. 

Field testing during 1980-81 school year is expected to 
result in additional refinements of the several reading strategies. 
Criticism and recommendations are invited by all who receive these 
materials. Correspondence should be addressed to 
Director 

Reading Intervention Strategies Project 
113 Rackley Building 
The Pennsylvania State University 
University Park, PA 15802 



L. day Thornton 
Project Director 
1980 
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In order to plan for intervening in situations of reading 
deficiency^ several pieces of information are required. First, 
it must be known how urgent the need to read really is, in the 
context of both curricdltim and occupational requirements. This 
does not suggest that reading, in the general literacy sense, 
itiay not be important. Educators clearly recognize that reading 
ability is crucial if learning is to occur. What this first 
qtiestion addresses is an examination of objectives and their 
component tasks to ascertain how much reading is required to 
complete the tasks and, ultimately, the objectives of the course. 

Although there has been no research to date to distinguish 
between curricular and occupational reading requirements (Reference 
Note^) it is not difficult to visualize differences between text- 
book reading and, for example, manufacturers maihteriahce manuals. 
When Willis Wagner in his carpentry text (1973) directed students 
to "follow directions listed in manufacturers manual" (regarding 
tools), it was intended that the student of carpentry read this 
literature. That directive identifies two kinds of reading: that 
which IS required to read the Wagner textbook (curricular) and 
that required to read the manufacturer's instructions (occupa- 
tional). Previous research (De. W. Smith, 1974; Thornton, 1977; 
thbrhtdh, 1979; Thornton, 1980) suggests that there could be 
significant differences in the readability level of sections of 
textbooks dealing with specific tasks and the readability level 
of literature pertaining to the performance of those tasks. 
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It is a fact that reading literature peculiar to ah dccupatidnal 
specialty at least implies that some form ef reading is a vocational 
skill. Thus, the second bit of information must be collected; It 
must be known (or decided) if the teacher, the school, and the 
school district intend to address reading within the vocational 
eurrieuluin or as prerequisite skill. If reading is to be dealt 
with in the vocational curriculum, then all students must receive 
some form of vocational reading instruction. If, however, reading 
skill is envisioned to be prerequisite then the thrust of reading 
in vocational settings would be toward dealing with deficiencies. 
The strategies, in the latter situation^ would be individualized 
and delivered on a ease by ease basis. 

The previous two pieces of procedural information are fairly 
general; the third and fourth are specific. The third deals with 
how difficult literature in a specific occupational curriculum is 
to read. What is the readability level? The fourth deals with how 
able students are in terms of reading ability. Ban students read 
literature necessary to succeed in a vocational program? We shall 
deal with these Issues separately. 

Readability Procedures 

Readability procedures are devices to estimate the grade 
reading level (GRL) of selected pieces of literature. In other 
words, a readability analysis determines the approximate SRh a 
person must possess in order to read the literature analyzed. Note 
the Uhderlihing of estimate and approximate. It must be cautioned 
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that, although these prdceduries have been validated by extensive 
research; they are hot the sole determinants of readability. 
Muncrief (1975) discussed a variety of other considerations that 
are involved in readability assessments; For' our purposes Of 
matching literature assessment to student ability an index of 
readability is a useful measure. 

there is a second caution needed about readability procedures. 
Preliminary results of current research (Reference Note ) brings 
up serious questions about trying to find an average readability 
level of occupational literature. For example, what does it mean 
that the average (the wOrd "mean" is normally substituted for the 
word "average") readability level of a textbook is ninth (9th) 
grade? Because the word average or mean is used^ it can be assumed 
that some Of the literature is higher than ninth and some of it 
lower. What the average does not tell us is the range of reada- 
bility levels and the concentration (mode at any level) of 
readabi 1 ity level . 

In order to make sense out of that argument^ a little must 
be known Of how readability assessments are done. When analyzing 
a textbook (or any other lengthy piece of literature) random 
samples are selected, these samples are analyzed and an average 
of all of their readability levels is calculated, that average is 
the mean readability level of the literature. We will get more 
explicit about how this is done in the next section. 

to point out the problem with using the mean (average) some 
hypothetical samples have been graphed below, the graphs show the 
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curve which would result if the frequencies of grade level of 
samples were plotted dh the graph, the vertical axis of the 
graphs represents the frequency that samples were found to be 
at a particular grade level. The horizontal axis represents 
the specific grade levels. (See Figure 1) 

All of the preceding graphs are of books at the ninth grade 
readability level. But they all differ in the cdhceritration 
(mode) of levels. The point here is simply that the mean or 
average can be a deceptive statistic. The analysis can still 
be useful, providing the results include the range and distri- 
bution of readability scores sampled. 

Two readability procedures will be discussed: (1) Fry 
procedure (See Figure 2); and (2) Flesh procedure (See Figure 3) 

A form for calculating has been included to simplify the 
Flesh Formula calculations. (See Figure 4) 
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Figure 1: Sample Readability Graph 
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Figure 2: GRAPH FOR ESTIMATING READABILITY 
by Edward Fry, Rutgers University Reading Center, 
Average number of syllables per 100 words 
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Figure 2 (Cdiltihuecl) 

Directions: Use a. stratified randoin procedurej at least five. percent for books, more 
for shorter materials. For e^auiple: if a boeic is 359 pages long, five 
percent equals 17.5. 356 t 17.5 equals 20. Select a starting number, for 
^^^f"PiA"_ I§e_fi.rst sampie page is 6; then 26;_then 46; t^ etc. 
if one of the pages has no text proceed one page at a time forward until a 
page is found from which a sample can be taken. 

From each of these pages select 100 word passages (alternate positioos on 
page from which taken, .For example: beginning ^ _middle, ending).. Plot the 
average number of syllables and average number of sentences per 100 words on 
the above graph. 

This will give you the average readability of the book. 



Examf3le : 

Syllables Sentences 

First 100 Words 124 6.6 

Second 100 Words 141 5.5 

Third 100 Words 158 5.3 



Average 141 6.3 



Then plot the syllables and sentences for each. sample. This will illustrate 
the range of readability for the literature being analyzed; 

[For further infonnatioh and validity data, see April; 1968 JournaT-of 
Reading and March, 1969 Readin^J^xte '. ) 




FLESH READABILITY FORMULA PROEEBBRE 



There IS one readability proeeddre that is easily 

used with the assistance of. a simple calculator. The 
Rudolph Flesh (1949) Readability Formula involves a count 
of the syllables ih the sample and words per sentence in 
conjunction with a mathematical formula. The result is a 
"Reading Ease Score" which translates into grade reading^ 



i. 1. 

2. 

3, 

4. 



II. 




in the sample (100 words or more, 



1. 
2. 
3. 

4. 



Count the words 
if available). 
Count the number of sentences. 
Divide the total number of words by the total 

nurnber_of sentences-: 

Multiply that- total (average number of viords 
in a sentence) by 1.015. 

Count the syllables in the sample. 
Multiply the number of syllables by 100. 
Divide that total by the number of words in 
the sample. 

Multiply that total by .845. 



III. Add I and II. 



IV. subtract III from 206.835. 

That is the reading ease score, 
accordingly: 

R.E. Score fiwde 



115-120 
110-114 
105-109 
100-Ii04 
90- 99 



1 
2 
3 
4 
5 



It translates 



Flesh, Rudolph. _ The Art of Read af 
Harper and Brothers, 1949. 



R. E. Score 


Grade 


80- 89 




70- 79 


7 


60- 59 


8.F 


50- 59 


11 


30- 49 


14.5 


0- 29 


Col lege 




Grad. 



^" tin^ . New York; 




n 



21 



Figure 4 (CQhtinued) 
Minus (x + y) R.E. Score 
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266.835 






206.835 






206.835 






206:835 






206.835 






206.835 






^6 .835 






205.835 


- l 





R.E. Scure 
115-120 
lie-114 
105-109 
100-104 

90-59 

80-89 

70-79 

60-59 

50=59 

30-49 
0-29 



Grade 
1 
2 
3 
4 
5 
6 
7 

8.5 
11 

14.5 

6ol lege 
Grad. 
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The textbook sample in Figure 5 demonstrates the rules. 



WORD COUNT - Fry: Count all words up to 100 words (may 

end in partial sentence.) Flesh : Count all words Up to apprdxi- 

mately 100 (end on full sentence). 

Numbers - such as 30, 1951 , L78G are each 

counted as one word. 

Hyphenated words - one word. 

Abbreviations - one word. 

Acronyms - such as PVA^ NSU, USA, AVA are each 
counted as one word: 

SENTENCES - Fry: Count the sentences and determine the tenth 

of a sentence when ending in a partial sentence. Flesh : Count 

all sentences. 

Parenthetical expression - (enclosed in brackets) is 
one sentence even if contained in another 
sentence. 

Semi-colon or colon - If there is a semi-colon or 
colon in what we usually consider a 
sentencej, that is considered to be another 
sehtehceo The easiest way to handle that 
is to count one sentence overall and add one 
sentence - count for each colon or semi- 
colon in the sentence. 

RECORDING - F^y : Write down the number of sentences per 180 

words. In the example the lOOth word is '*a.'' There are 5 full 

sentences* plus the partial sentence ending in "a." There are 9 

words up to and including "a" and 16 words in the sentence. Divide 9 

fay 16 (9 7 16). That result is approximately .56 arid rounds to 0.6. 
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Figure 5: Sample With Word Gount Over Words 

1 2 J 4 5.. 6 ^1 8 

Now a ghallenge comes from the Wankel rotary 



9 10 11 12 _13 \^ 15 16_ 17 18 

ENGINE. As A DESlSNy THE WaNKEL HAS BEEN AROUND FOR 

19 2Q 21 ^,22 23 24 25 25 27 

OVER 30 YEARS. NaMED FOR ITS INVENTOR; Dr. PELIX 

28 29 30 31 32 33 34 35 35 

HeINRICH WaNKLE, it WAS DEVELOPED OUT OF EFFORTS TO 

37 38 39 40 41 42 43 44 45 

CREATE A ROTARY TYPE VALVE FOR A MOTORCYCLE ENGINE. 

m 47 48 49 50 _ 51 __52_ 53 

KEL DID SUCCEED IN DESISNING A ROTARY VALVE 



54 55 56 57 58 ^ 59 60 61_ _ _ 

WHICH WAS USED ON BOTH GerMAN f-lESSERseHMIBT FIGHTERS 

62 63 54 _ 65 _ ^^_66 ^^67 68 ^69 70 
AND Junker bombers during World War h. After the 

71 72 73 n 75 75 77 78 79 

WAR, HE RESUMED RESEARCH ON THE ROTARY ENGINE AND> 

80 81 82 83 84 85 85 87 88 

IN 195L OPENED HIS OWN LABORATORY WITH A 

89 90 91 

SMALL MOTOReYCLE MANUFACTURER. 

92 93 94 95 96 97 98 99 100 
While Wankel's idea was to be used as a 



101 102 103 104 105 

SUPERCHARGER ON THE MOTORCYCLE^ THAT SOON CHANGED. 



By 1954. NSU and Wankel decided it was possible to 
build a four-stroke cycle rotary automotive engine. 
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Figure 5 (GontinUeId) 
By 1957, THE FIRST Wankel engine was being tested. 



It was small and had a number qf imperfegtions* 



(Roth. A. C.j Baird. R. J. 1975. p. 207) 
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Therefore, for the Fry sentence count there are 5.6 sentences 
per 100 words. Flesh : Count to the end of the sentence in which 
the IDOth word occurs. Therefore, there are 107 words and six 
sentences. Enter these figures on the form and complete the math 
invol ved. 

SYLLABLES - Syllables are counted in the same way for each 

procedure. An easy way is to count only those syllables over 1 

for each word. For example: 

1 2 .3 4 5 

Now a chal/lenge comes from the Weh/kel ro/tar/y eh/gine. 

Complete the counting for the entire passage in the same manner. 

Your total then is added to the total number of words (100 for 

Fry; 107 for Flesh, In this example). That gives you the total 

syllable count. 

RECORDING - Fr£: Write down the total number of syllables. 
On the graph plot the total syllables (across) to the number of 
sentences per 100 words. That will give you the approximate 
readability level of that passage. Flesh : Write down the number 
of syllables in the space on the form and complete the mark as 
noted. Then add x and y and subtract that figure from 205.835. 
That is the Reading Ease score and translates to grade level on 
the chart. 

The total sample syllable count and results for Flesh and 
Fry methods follow in Figure 6. 



27 



Figure 6: Sample Text 
With Syllables Marked 



New A eHAL/LENBE eSMES FRGM THE WAN/kEL 

ro/tar/y en/gine. As a de/sign^ the Wan/kel has been 
a/round for o/ver 3/0 years. Named for its 
in/ven/tor^ Dr, Fe/lix Hein/rich Wan/kel^ it was 
ee/vel/oped out of ef/forts to cre/ate a ro/tar/y 

TYPE VALVE FOR A MO/tOr/cY/cLE EN/gINE, 

Wan/kel did suc/ceed in de/sign/ing a ro/tar/y 

VALVE WHICH WAS USED ON BOTH Ger/MAN I^ES/SER/sCHMIDT 

fight/ers and jun/ker bomb/ers eur/ing World War II. 
Af/ter the war^ he re/sumed re/search on the ro/tar/y 
en/gine and^ in 1/9/5/lv open/ed his own lab/or/a/- 

TOR/Y WITH H/S/Uj A SMALL MO/tOR/cy/cLE 

man/u/fact/ur/er, 

While Wan/kel' s i/de/a was to be used as a 

SU/per/chAr/gER on the Mo/TOR/eY/eLE> THAT SOON 

CHANGED, By 195^^ NSU and Wankel decided it was 

POSSIBLE TO BUILD A FOURSTROKE CYCLE ROTARY AUTO- 
MOTIVE ENGINE, By 1957, THE FIRST WaNKEL ENGINE WAS 
BEING TESTEDi It WAS SMALL AND HAD A NUMBER OF 

IMPERFECTIONS, (RoTH, BaiRd; P, 207) 

Note that for oUmbers and acronyms, each letter (number) 
counts as a syllable. 
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The following results were obtained from readability analyses 
of the preceding sample. 
Fry: 

10Q words 
5\6 sentences 
163 syllables 
nth grade 
Flesh: 

107 words 

6 sentences 
176 syllables 
R.E. Score 49.58 
nth grade, but at highest end. 

Exercise 1 

Following are three examples selected from other sections 
of the same textbook. Practice the procedure, marking syllables 
and sentence count directly on the samples. 
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ExEReisE 1 Sample 1 
RisT-o^-THR iis T Surfaces 

During the compression stroke, the pressure of the 

CdNFiNED AiRFHEt MI)<;TURE FORCES THE PISTON TOWARD ONE 
SIDE OF CYLINDER. SeE VIEW A IN FlQ. 12- ^ , WhEN THE 
CRANKSHAFT THROW PASSES TDC. BURNING AND RAPIDLY EX^ 
PANDING GASES PUSH HARD ON THE PISTON, FORCING IT 
AGAINST OPPOSITE SIDE OF CYLINDER. SeE B IN FiG. 12"^. 

In each instance, the sides of the piston forced 

AGAINST THE CYLINDER WALL ARE CALLED THRUST SURFACES. 

These surfaces are at right angles (90 deg.) to the center 

LINE of the crankshaft AND PISTON PIN. 

If the piston has too much clearance in the cylinder, 

SIDE THRUST DL>RING THE COMPRESSION AND FIRING STROKES 
WILL MAKE IT MOVE, OR "SLAP, " FROM ONE SIDE OF THE 
CYLINDER TO THE OTHER. As IT MOVES SIDEWAYS, THE PISTON 
WILL TEND TO TIP OR COCK IN THE CYLINDER. ThIS "LOOSE 



fit" can be very harmful to the piston and rings- 
piston MUST fit the cylinder properly to avoid 
slapping. (Roth. Bmrd; 1975. p. 173) 
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Exercise 1 Sample 2 
pleve p0sitive leab tq armature post of starter- 
GENERATOR. Leave negative lead (sroundei). Starter should 

OPERATE AND VOLTMETER SHOULD READ ABOUT UV. If ENGINE 
DOES NOT START, AND VOLTAGE IS NORMAL^ STARTER IS 
FAULTY. No START AND LITTLE OR NO VOLTAGE INBieATES A 
LOOSE OR BROKEN CONNECTION BETWEEN STARTER SWITCH AND 
STARTER-GENERATOR CONNECTION. ClEAN, TIGHTEN AND INSPECT 
OR REPLACE WIRING. ReCHECK VOLTAGE. 

COmUTATORS AND BRUSHES 

All DG starters and generators have commutators and 

BRUSHES THAT OCCASIONALLY NEED SERVICE. StART BY CLEANING 

the metal housing. avoid getting cleaning solvent on 
insulated wiring. 

Check for a worn bearing at either end of the 
armature shaft. (you can feel play with your hands and, 
usually, worn bearings are noisy when operating.) 

22 
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If there is a cover band, remove it. A ring of 

SOLDER ALONG THE INSIDE OF THE BAND INDICATES THE UNIT 
HAS OVERHEATED. FURTHER REPAIR MUST BE DONE BY AN 
EXPERIENCED MECHANIC. 

If the GENERATOR HAS NO COVER BAND, REMOVE THE LONG 
BOLTS RUNNING THROUGH THE HOUSING AND PULL OFF THE END 
PLATE NEAREST THE COMMUTATOR. (ROTH, BaIRD; 1975, P. 172) 
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ExEReiSE 1 SAMPbE 3 

If inspection and adjustment of the carburetor 
indicate need for repair, remove the carburetor from the 
EN6INE. Wash the outside in a solvent. Disassemble and 

THOROUGHLY WASH EACH PART. LAY THE CLEANED PARTS OUT ON 
A CLEAN WHITE CLOTH SO NOME BECOME LOST OR DAMAGED. 

If THE CARBURETOR IS VERY DIRTY, A COMMERCIAL 
CARBURETOR CLEANER SOLUTION MAY BE USED. Be CAREFUL NOT 
TO GET ANY SOLUTION ON HANDS OR CLOTHING. WeAR SAFETY 
CLASSES. Put only the metallic carburetor parts IN THE 

solution and let them soak. non-metallic parts can be 
damaged by harsh commercial cleaners, 

After the parts have soaked for several hours, rinse 
them with a milder cleanins solvent and dry with com- 
pressed air. do not dry the parts with a rag or paper 
TOWEL. Lint will get into passages. Never clean holes 
OR passages with wire or similar objects. These will 



34 



DISTORT THE OPENINGS ftNB MAY PREVENT THE ENGINE FROM 
RUNNING PROPERLY. (ROTH. BaIRDJ i975> P. 127) 



" 35 



SAMPLES: HOW SELECTED AND HOW MANY 

It is important, if an accurate picture of the literature is 
to be obtained, that the samples to be analyzed be selected at 
random. Too many subjective errors would be introduced by merely 
paging through the book, picking what appears to be representative 
samples. The easiest way and one that is sufficiently random is 
entitled a stratified random sampling. 

In order to achieve the stratified random sample, it must 
first be decided how many samples are to be drawn. A useful rule 
is to select samples from 5% of the pages in the book. Remember, 
however, that the more samples drawn^ the more accurate will be 
the analysis. That point is demonstrated in the following analyses 
(See Figure 7) of the textbook under consideration in which 3, 5, 
10, 15 were drawn. (Average was used in this case to distinguish 
between results of analyses in which increasing numbers of 
samples were drawn. ) 

it is recommended that 5% sample or more be drawn for 
accuracy. 

Procedure: Assume a book has 300 pages (not including 
glossary or index). A 5% sample requires (.05 x 300) 15 samples. 
To establish the starting page divide the total pages (300) by the 
total samples required (15). That result is 20. Randomly pick a 
number from 1-20. This can be done using numbers in a hat. That 
number is the starting page. Let's assume it is 6. The remainder 
of the pages are selected by adding 20 to 6, 20 to 26, 20 to 46, 
etc. until all the samples are drawn. 



Figure 7: Sample Braphs ef GRt 
Frequencies: 3, 6, 10, 15 Samples 



3 Sampl es ' 
GRt Freq. 



.9 1 

n 1 

12 1 



6 
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8 
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ID 
11 
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1 
1 

1 



> 
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8 9 10 11. 12 
Grade Level 



u 

CO 

.5- 
Lu 



I^ean 9.8 




7 8 



10 11 12 

e bevel 
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GRL Freq. 




7 8 9 10 11 12 
Grade Level 





8 9 10 11 Vz 
Grade Level 
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Now we know the pages of the book we will use in the analysis, 
if any of those pages contains no text (some may be pictures or 
diagrams) move one page at a time forward or backward uhtil text 
is found. It is also recommended that the sample 100 words be 
selected alternatively from the beginning (B) and end (E) of the 
page; Therefore, page 5 would be 5-B (for beginning), page 26-E 
(for end), page 46-B, etc; 

Exercise 2 

Gompute a stratified random sample schedule for the following: 
1; Textbook with 350 pages. 

2. Textbook with 1000 pages. 

3. Textbook with 525 pages; 

If the literature you plan to analyze contains less than 200 
pages, but more than 25, select 10 samples. For literature of less 
than 25 pages, but more than 5, select every other page. For 
' literature less than 5 pages, take a sample of ever: page- 

On the following page (See Figure 8) is a form to assist you in 
recording your findings. It is always a good idea to keep a file 
of literature analyzed. 
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Figure 8: Readability Record 

AuthDr(s) : 

Title of Literature: 
Publ isher: 
Publication Data: 

Total Number of pages: 

Percent of pages sampled: 

Procedure used: 
Page numbers from which samples were taken: 



Highest readability: 
Lowest readability: 

Graph for Plotting Results 
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SEGTIOI^ 2 
CLOZE PROCEDURE 
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STUDENT READING ABILITY 



Diaghostie reading test scores are often available for 
students in vocational programs. These scores * normally on file 
at the home school (in the counselors office at the comprehen- 
sive high school )i are useful indicators of a student's general 
reading ability. How well they relate to vocational reading 
requirements is subject to conjecture. There simply has not been 
a concerted effort to separate vocational reading skill from 
general literacy skill. Because of these unknowns it is strongly 
recommendGd that you not accept a GRL score as final. Standardized 
reading test scores are useful indicators^ but they should be 
supplemented with teacher made vocational reading tests. 

A useful and highly adaptable reading test is the cloze 
procedure 

The cloze procedure is an objective measure of language 
correspondence between reader and writer. It consists 
of a cloze (word) unit, a single occurrence of a 
successful attempt to reproduce accurately a part 
deleted from a message^^ by deciding from the context 
that remains what the missing part should be (Taylor^ 1953). 

The cloze procedure differs from vocabulary contextual 
tests. Rather than choosing omitted words because of 

definition and nurpoae,_ the cloze units are chosen 

mechanically; every fifth wdrd^ for example, occurring 

at any point '^n a continuous passage is omitted. The 

cloze design incorporates control against misrepresenting 

strength/weakness in content vocabulary as an indication 

of the test subject's ability/inability to read (Thornton, 1979^ 



Any piece of literature can be clozed. That includes textbooks, 
occupational literature, safety messages, codes, medical contraindi- 
cations, literally anything. The procedure is described below: 
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1. Select a piece of literature; 

2. Leave the first sentence intact. 

3. Delete every fifth word. 

4. teave the last sentence intact. 

5; Instruct the student to read the entire passage first, 

then begin filling in the blanks. 
6. Instruct the student to be aware when guessing Is the 

rationale for word selection^ but to guess when other 

rationale fails. 

Scoring the test is accomplished as follows: 

0-39.9% Frustrational level (Student will not be able 

to read the literature) 
40.0-59.9% Instructional level (Student will require 

intervention to be able to read the literature) 
70.2-100.0% Independent level (Student is able to read 

the literature without interventioh) 

On the following pages five different cloze tests have been 
prepared using on-the-job literature (Reference note 3): The 
correct words which have been deleted are listed following each 
exarripl e. 
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Figure 9: GRAPHies Glqze Test 

INSTRUCTIONS FOR USING 
FlULTILITH GLEANER SHEET* 

The MULTJbiTH Cleaner Sheet provides an efficient. 

TIME-SAVING METHOD OF CLEANING INK ROLLERS ON 
MULT I LI TH OFFSET DUPLICATORS. ThE CLEANER 

- ABSORBS ALL INK LOOSENED 



THE INK ROLLERS BY ^ 



BLANKROLA SOLVENT, 



To OBTAIN 



RESULTS WHEN USING THE 



CLEANER SHEET. FOLLOW THESE 



Be SURE THE MASTER . BEEN REMOVED FROM 

MASTER AND ALL OPERATING CONTROLS 

THE DUPLICATOR ARE IN "_ " 

POSITION. 

On DUPLICATORS EQUIPPED SiMFLO UN IT. 

REMOVE BOTTLE SiMFLO SOLUTION. LeAVE 

SiMPLo Screws in normal operating 

. Using Multilitr pads, soak 
ALL SiMFLO Fountain Solution ^ 

IN FOUNTAIN. 
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Figure 9 (GontinUed) 

1. Attach - sheet to master cylinder 

the same manner as 

WOULD Attach A master. the lead and 

trailing OF THE ClEANER ShEET 

( — FIRMLY WITH YOUR FINGERS) 



THE LEAD AND TRAILING OF MASTER 

eYbiNBER se Gleaner Sheet bontacts 

CYLINDER AT ALL POINTS. 

NOTE: - DUPLICATORS USING Repelex 

Unit, Repelex Form Roller 

HAS recently RE=eOVERED, 

remove ROLLER - DUPLICATOR 

TO AVOID CONTACT CLEANER 

SHEET, After molleton 

HAS been compressed BY j IT 

will not be . to remove 

Repelex form ■ 

2. Remove excess ink from rollers by 

INSERTING one fWO SHEETS OF PAPER 

INK ROLLERS WHILE SLOWLY 
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Figure 9 (Continued) 

HANDWHEEL OF DUPbieATOR. ThEN — — SHEETS 

OF PAPER BY ROTATION OF HANDWHEEL. 

3, -- THE DUPLICATOR (FOUNTAIN ROLLER 

) AND APPLY FlULTILITH BlANKROLA 

EVENLY ACROSS ROLLERS^ USING 

SMALL OIL CAN AS DISPENSER, (Dn 

DUPLICATORS EQUIPPED A SiMFLO UnIT^ 

APPLY FlULTILITH BlANKROLA SOLVENT TO DUCTOR 
ROLLER WITH ROLLER LATCHED IN "OFF" POSITION. 

On duplicators equipped with a fiolleton moisture 

UNIT. APPLY FlULTILITH BlANKROLA SObVENT TO 
AUXILIARY OSCILLATOR OR TOP DISTRIBUTION ROLLER.) 



(See WORDS list, following page) 



^"Instructions for Using Multilitr Cleaner Sheet." 
Willow Street AV.T.S,, Willow Street. Pennsylvania. 
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FiiSURE 9 (GdNTiNUED) 
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"Instructions for Using Multilith Cleaner Sheet." 
Willow Street A.V.T.S.^ Willow Street^ Pennsylvania 



Figure 10: Photographic Cloze Test 
THE NATURE 0F THE WORK* 

Pictures are used for a variety of reasons i Some- 
times ARE TO add interest 

atmosphere, but generally they 

SUPPLEMENT TEXT MATTER. ThEY EXPAND 

THE INTEREST OF MESSAGE, ThEY MAY BE 

RENDITIONS OF DETAIL AND 

RELATED TO PRODUCTS 0R ELEMENTS RE- 
FERRED TO IN MATTER. WHETHER THEY ARE 

— TO BE GENERALLY PLEASING 

SPECIFICALLY REPRESENTATIVE. PAPER PLAYS 

IMPORTANT RObE, 

For letterpress > the levelness and 

refinement a printing surface are 

related to the uniformity 

accuracy with which ink be transferred 

from a plate to the paper's - — - . 

The UNIFORMITY. Amount^ and placement 

OF INK ON DETERMINES THE QUALITY OF 

— PRINT. 



Figure 10 (Gontinued) 
Since most pictorial — will be composed 

OF DOfSj THE greater THE OF 

DOTS (finer the SCREEN), THE SMOOTHER 

AND REFINED THE PAPER SURFACE ^^^^^ 

BE IN ORDER FOR DOT TO PRINT 

ACCURATELY. ARE 14,^00 DOTS IN 

SQUARE INCH OF A RAtFT0NE. 

ARE 22,509 A SQUARE INCH OF 

ISOCLINE HALFTONE. An 8 1/2 - 



11 INCH FOUR-COLOR HALFTONE 8,415, 

DOTS, AND EACH — DO ITS JOB WELL! 

ADDITION TO TRANSFERRINS INK 



THE PAPER SURFACE HAS DIRECT BEARING 

ON HOW A PRINT CAN BE 



HOW STRONG OR ACCURATE APPEARS, AND 

HOW BRILLIANT PRINT APPEARS TO BE. 

-ACT APPLIES TO OFFSET - 

WHERE THE LEVELNESS OF IS NOT SO VITAL 

GOOD INK TRANSFER - AS AS 



TO LETTERPRESS. 
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Figure ID (Continued) 
Smooth, refined surfaces also permit ebosER, more 

UNIFORM. AND EASIER CONTROL OF THE APPEARANeE INK 
WILL HAVE - GLOSSY, DULL OR IN BETWEEN. 



(See words list, followins page) 



^ Printing Papfrs and Their S. D. Warren 

Company, Boston, HASSAeHusETTS. 
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Figure 10 


(Gdntinued) 
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Printing Papers and Their Us es. S, D, Warren 
Company, Boston^ FIassachusetts . 
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Figure 11: Welding Cloze Test 
The oxyfuel processes involve the APPbieATiON bf 

A flame FDR WELDINS^ fiRAZlNGj CUTTING^ AND HEATING. 

This flame is produced burning fuel with 

COMMERCIALLY OXYGEN. ThE TWO GASES 

COMBINED IN A TORCH , WHEN 



BURNED AT THE 0F THE TORCH, PRODUCE 

GAS FLAME OF INTENSE . ThE 

TEMPERATURE OF THIS 5000 TO GOOO 

DEGREES - DEPENDING ON FUEL USED - 

HIGH ENOUGH TO MELT METALS. 

MAKING THE WELDING THESE METALS 

POSSIBLE. In . A JET OF OXYGEN 

SUPPLIED IN ADDITION TO - 



Flame. 

The FUELS uses AeETYLENE. AND IN THE 

OUTFIT. MaPP GAS OR . WhEN 



burning. the flame - the oxygen in the 

that could oxidize the metal. 

These fuels> therefore a cleaner welb 

WITH metal BRIGHT. FREE OF 



Figure 11 (Continued) 

AND READY-FLOWING. AnY - OXYFUEb WOUbB 

MELT^ OXIDIZE BURN STEEL BUT WOULD 

FUSE METAL TOGETHER. ThE 



OR I'lAPP GAS FLAME^ ITS HIGH-HEAT- 
TRANSFER INNER CONESy ITS HEAT BETTER 

THAN - - - - - OF OTHER FUELS. 

1.2 OXYGEN 

COMPRISES APPROXIMATELY A FIFTH 

THE ATMOSPHERE. If IS BY 



COMMERCIAL PROCESSES AND CeMPRESSED 

INTO CYLINDERS FOR . WITH AIRGO EQUIPMENT. 

AIRGG IS 99.5% or greater. 

PURITY. 

1.3 ACETYLENE AND MAPP GAS 
Acetylene and Happ flammable, easily- 
ignited GASES THAT WITH GREAT HEAT. 

Acetylene — generated by the action 
water on calcium carbide 



*w - - 
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Figure 11 (Gdntinueb) 



COMPRESSED INTO CYLINDERS CONTAINING 



PQROyS FlhhER AND AN FLUID (ACETONE) . 

MaPP is LIQUIFIED ACETYLENE COMPOUND> 

WITH CHEMICAL NAME - STABLIZED 

i^ETHYLACETYLENE -, It PERFORMS ALMOST 

LIKE EXCEPT FOR WELDING OF — - 

PLATE OVER ^^16 INCH THICK. . FIaPP IS 

EASIER. CHEAPER AND SAFER TO USE. 

m COMPRESSED GAS CYLINDERS 

0XY6EN. ACETYLENE^ AND FIaPP GAS ARE GENERALLY 
SUPPLIED UNDER PRESSURE IN STEEb CYLINDERS. 



(See WORDS list, follow ing page) 



0XYFUEL: I^Ielding A ND CuTfiM . AIRCO Welding 
PRODueTS. 197Qi 
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Figure 11 (Continued) 
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Oxyfuel: Welding and Cutting . 
Products, 1970, 



AIRCG Welding 
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Figure 11: Textile Glqze Test 
SEWING KNITS AND STRETCH FABRICS* 

Double and single knits are manufactured in many 
different fibres and qualities,. sugh as cotton,, 
wool? silk> and synthetics. 

to all of them that they 



stretch and — require elastic seams 

Stretch are woven fabrics which, 

various processes, have been 



ELASTIC. I HEY MAY STRETCH OR WID^HWISE 

OR BOTH. — PRINCIPLE THEY CAN BE 

IN THE SAME WAY KNIT FABRICS, 

Use a THREAD AND FINE SEWING — 



NEEDLE, No. 70-80. It have a gently 

ROUNDED - Viking's standard needle 

FULFILS REQUIREMENT - AND OF COURSE 

MUST BE UNDAMAGED. AdJUST 



STITCH LENGTH TO SUIT MATERIAL. ThE 

UPPER THREAD MAY BE LOOSENED SOMEWHAT 

— MATERIALS HAVING GREAT ELASTICITY. 
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FlBBRE 12 (GeNTINHEB) 



is EASIEST TO SEW AND OVER- 



CAST IN ONE - - THE SEAM ALLOWANCES ARE 

OVERCAST TOGETHER, OVERLOOK STITCH 

SUITABLE FOR MOST KNITS 

STRETCH FABRICS. OVERCAST STITCH BE 

PREFERABLE FOR THIN WHEREAS DOUBLE 

OVERLOOK STITCHING OFTEN BEST FOR LDOSE> 

MATERIAL. It IS EASY SEE 

WHICH SEAM IS BY TESTING THEM ON 

PIECE OF THE MATERIAL BE 



STITCHED. 



If you THE SEAMS TO BE 

APART^ USE ELhSTIC STRAIGHT 



CASTING CAN BE DONE THREE-STEP ZIG-ZAG^ 

OVERLOOK STITCH^ STITCH OR DOUBLE 

OVERLOOK . H0WEVER> NC F Abb KNIT 

NEED TO BE OVERCAST. 

PUbbING THE EDGE OF SCRAP OF THE 

FABRIC SEE IF IT FRAYS 

STARTS A RUN. 
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Figure 12 (Continued) \ 

For SEAMS in r.RibDREN's cl-Othes, | 

EXAMPLE. DdUBLE^ACTiON STlieHING IS | 

— MOST SUITABLE, AlL TOP i 

SHOULD BE DONE USING STRAIGHT STITCH \ 

OR Rie Rao as these stitghes are stretchable. Set \ 

A slightly looser tension in the UPPER THREAD, ! 



(See words list, following page) 

*"Sewing Knits and Stretch FABRies," Viking 
Sewing Manual, 1975, 
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Figure 12 (CoNTiNUEfi) 
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"Sewing Knits and Stretch Fabrics," Viking 
Sewing flANUAL, 197S. 




Figure i3: MEDieAb Assistins 



Giving injections is a serious and important part 

OF medical treatment. In a very real 

the same kind of 

IN 



and caution employed 



operating PROeEDURE MUST BE 

IN giving injections. Two 



OBJECTS ARE BEING INTRODUCED THE BODY^ 

A HYPODERMIC AND THE MEDICATION^ AND 

- - SHOULD BE DONE WITH MUCH 



PRECISION AS A 



EMPLOYS WHEN USING A 

The ACCURACY of the OF 



INJECTION SIT AND 
TECHNIQUE — 



EXCELLENCE OF THE 



INJECTION HELP CONTROL THE 



OF THE MEDICATION. A 



iNJECTieN OR IMPROPER TECHNIQUE 
ADMINISTERING THE INJECTION MAY 
MEDICATION FROM ACTING MOST 

IMPORTANT^ MAY 

PHYSICIAN AN INJECTION FOR A 



OR^ MORE 



IRREPARABLE DAMAGE, A 



ONLY WHEN IT IS 
MANNER 



NECESSARY OR THE 



TREATMENT MOST SUITED TO 
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Figure 13 (Continued) 

EXISTING GiReUMSTANeES. SSME OF 
REASONS AND ADVANTAGES FOR 



INJECTIONS OF MEDICATION (ALSO TO AS 

PARENTERAL THERAPY) : 

1. To ADMINISTbr MEDICATION 



THE MENTAL OR PHYSICAL OF 

THE PATIENT MAY ANY OTHER 



ROUTE DIFFICULT ^ IMPOSSIBLEi 

2, To ACHIEVE QUICK RESPONSE 

TO THE i 



d. To GUARANTEE THE OF THE 

AMOUNT OF RECEIVED, 

4, To OBTAIN SURE RESPONSE 

FROM THE . 

5. To PREVENT IRRITATION THE 

DIGESTIVE SYSTEM. LOSS 

MEDICATION THROUGH INVOLUNTARY EJECTION 
DESTRUCTION BY DIGESTIVE 



ACIDS . 

6, To ANESTHETIZE A SPECIFIC 
OF THE BODY, 
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Figure IB (Gqntinued) 

7. CONCENTRATE MEDICATION AT 

A LOCATION IN THE 



11 Intramuscular injections given when a 
quick prolonged action is preferred 
an immediate effect of short duration. 

I By INJECTING MEDICATION IN.O THE MUSCLE A DEPOSIT 
j OF MEDICINE IS FORMED WHICH IS GRADUALLY ABSORBED 
I INTO THE ELO0B STREAM. WheN GIVEN PROPERLY, THE 

INTRAMUSCULAR INJECTION PROBABLY THE EASIEST, 
1 SAFEST, AND BEST TOLERATED OF THE SEVERAL TYPES 

OF INJECTIONS. 



(See words list, following page) 



Intramu scular In^ectking, Wyeth Laboratories, 
Philadelphia, Pa. 19101, May 1969. 
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Figure 13 (Gontinheb) 
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Philadelphia. Pa. 19101. FIay 1959. 
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Exerci se 3 

Clcze the fdlldwirig passage and write out the instruction to 
the students regarding How they should proceed: 

Like pistons and piston rings, connecting rods, bearings and 
valves are used in areas of the engine which demand close "fits." 
Yet some extra clearance must be allowed for expansion of parts 
due to high terri; eratures. While there are differences between 
makes of engines, maintenance is much the same for all: 

Special attention must be given to the four cycle engines 
because there are more parts involved that require service. Rod 
and bearing service is the same for both two cycle and four cycle 
types. The valv.^ system of two cycle engines (major area of 
difference) will be treated alone near the end of the chapter. 



CONNECTING RODS AND BEARINGS 

The connection rod attaches the piston to the crankshaft. 
Fig. 13-1. The upper end has a hole through which the piston pin 
is passed. The lower end has a large bearing which fits around 
the crankshaft journal, Fig. 13-1. 

The lower end of the connecting rod usually is split when 
friction type bearings are used. The place at which the halves 
separate is called the parting line. When needle or roller bearings 
are used, the rod end can be split or solid. See Figure 13-2. 
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A variety of connection rods, both split and solid, are 
pictured in Figure 13-3. Roller bearings, needle bearings and 
precisidh inserts are also shown. (Roth, Baird; 1975, p. 185) 

Exercise 3: Answer Sheet 
Instructions : 



Words List: 
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The cloze procedure can also be used as a teaching technique. 
A variety of cloze mddificatibhs are useful for vocational 
teachers . 

The changes in the procedure reflect the purpose of the 
exercise. If, for example, an occupational instructor wishes to 
highlight safe practices in a shop and be certain that the student 
reading safety literature understands what is being read, the 
oassage can be "clozed,"' deleting those words which are critical 
to the safe practices comprehension. The following spray painting 
passage with "instructional modification" words (to be deleted) 
under' ined illustrates the technique: 

SAMPLE: INSTRUCTIONAL HODIFIEATIGN £IQIE 

Electrostatic spraying with a hand-held gun requires extra 
care. The gun, the piece to be sprayed, and all ganducti w 
equipment must be gmu nded to prevent s parking . WhTie you 
are spraying, the g^un must be held twice the sparking 
distance or at least 12 inches from the work arid other 
conduct ive surfaces. 

All electrical eqUipfnent must be_in another room or well 
away. from the spraying area (at least 2Q feet) or it must 
be of the type approved for hazardous locations and 
explosive areas. (HEW Publication, NIOSH 76-178, p. S) 

Another modified cloze teaching technique is tiie "lexical 
cloze." Lexical is defined as relating to words of a language. 
The lexicalcldze involved deletion of words according to the 
kinds of words they are, such as nouns, verbs, adjectives, etc: A 
later segment of this article develops case grammar modifications 
utilizing the lexical cloze, establishing applicability for 



occupational education reading intervention. The example which 



fdllows illustrates use of verb deletions in a cdsmetdlbgy 

application. The words to be deleted have been underlined: 

After hair has been lightened evenly and sufficiently 
with Wei lite Eream Bleach, shampoo lightly and towel - 
dry thoroughly - or dry under a cool dryer if an excessive 
amount of yellow or gold has to be overtoned. 

1. Part the hair into four sections from forehead to 
neck and from ear to ear. Outline each section 
with Color Charm Toner mixture as you start 
applying to that section, 

2. Starting at the crown with one of the back sections, 
apply Color Charm Toner mixture to root area first: 
J4aJce h or h inch partings. Procee -d to root area of 
other back section and then root areas 'n front. 

3. Immediately after the. root _ areas are. completed^ apply 
Color Charm Toner mixture to the entire length of 
hair, .combining through for even distribution. Leave 
Hair loose--do not pack down. Jf the ends are over- 
porous or badly damaged, comb mixture through to ends 
only during the last 5 to 10 minutes of developing 



4. Total developing time is usually 20 to 25 minutes. 
Use strand test to check color development. 

5. When desired color has been . reached, rinse thoroughly 
and. 5^iya.a_ light, shampoo using a non-stripping .shampoo, 
such as We] la Color Ca^^e Shampoo. (Product Information 
Insert, Wella Corp. , 1975), 



Note that only the verb's involving an action or: the part of 
the student have been marked for deletion. It is the activity that 
is emphasized in this reading intervention exercise. 

When used as a teaching technique, the cloze procedi::re is 
easily adapted to provide for increasing degree of difficulty. 



time. 
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Often vocational students have experienced a history of failures 
in reading. The pattern is conducive to diminished motivation 
in an attempt to read. In order to break the pattern and increase 
the likelihood of a motivated reader, a pattern of reading 
successes is useful, hiterature of any level of readability can 
be clozed. Thus, vocational I1te>^ature at a low readability levei 
can be used for those students who need a success stimulus. In 
addition, for teaching purposes, synonymous or words close to the 
correct word can be accepted. The number of clozed words can be 
decreased, instead of following a schedule. The next example 
illustrates this point: 

MINIMUM STANDARDS: MULTI-USE UTENSihS 

All multi-use eating anddrinking utensils shall be 
subjected to one of the following approved processes 
after each usage: 

Manual Washing, with Hot Water Sanitizing. 

A three=cOmpartment sink, equipped with a heating, devi ce 
which will maintain the temperatures specified below, is 
required for this method: 

Step 1. Scrape and rinse soiled dishes, glassware or 
utensi 1 s . 

Step 2. Mash in hot ^fater with an effective detergent 
in the first compartment of the sink. 

Step 3. Rinse in clean hot water in the second 
compartment. 

Step 4. Immerse in clean hot water a c 170° F. for h 
minute or mora in the third compartment. 

(Pennsylvania Department of Health, 1975). 
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For the word "soiled^" the student would b^t correct inserting 
'*dirty,'' for example; Note that only three deletions have been 
made and all are heavily clued; (Reference Note 

CASE GRAMMAR AND THE CLOZE PROCEDURE 

Gibson and Levin (1979) describe Fillmore's theory of case 

gammar. "; . . which imaginatively combines syntactic and semantic 

features.'' The study of meanings (semantics) and the orderly 

system of words (snytax) combine in Fillmore's Ease Concepts 

(Browh^ 1973). The theory of case grammar is easily adapted to 

teaching tech;-;iques using the cloze procedure. The following 

illustrations demonstrate the usage: 

Agen-ti^e (A) - *7he typically animate, perceived instigator 
of action. '' 

James Watt, in his work with early steam engines, wanted some 

sim.ple v;ay to measure their power output (Roth, Baird; 1975, p. 113) 

In^-^rijn-.- ntal (i) - "The. inanimate force or object casually 

involved in the state or action named 
by the verb. " 

Preignition creates a pinging sound, resulting from severe in^.erna. 
slack (p. 181). 

Dative (D) - "The animate being affected by the state or 
action named by the verb." 

The engine technician is constantly in danger of injury from caustic 
materials utilized in her work. 

Fact ^ve (F) - "The object or being resulting from the state 
or action named by the verb." 




ebmpressiori release is one of many advances in small engines that 

eases the chore of engine start up (Rdthj Baird; 1975, p. 203). 

Locative (L) - "The location or spatial orientation of the 
state or action named by the verb." 

The flyweights remain in this positio n until the engine is 

stopped (Roth, Baird; 1975, p. 203). 

Objective (5) - "The semantically most neutral case: anything 
representable by a noun whose role in the 
state or action named by. the. verb depends on 
the meaning of the verb itself." 

The snap rings in each boss prevent the £i_n from rubbing on the 

cylinder surface. 

Benefactive (B) - "A noun deriving benefit of the action 

of the verb. " 

The coil power test determines the coil's ability to provide an 
adequate spark (Roth, Baird; 1975, p. 151). 

bofnitative (C) - In accompaniment. 
Coils that are permanently grounded to the coil laminations must 
show a full deflection of the meter needle to the right of the 
scale (Roth, Baird; 1975, p. 151), 

Temporal (T) - When the verb is accomplished or occurs. 
At starting speed s, this change is just great enough to turn-on 
the silican controlled rectified... (Roth, Baird; 1975, p. 88), 

Modified cloze techniques can be used as introductory exercises 
included in self-instruction packets, adapted for games, or 
structured for remedial work. They provide an excellent method 
of coordinating in-class vocational work and English or remedial 
reading treatment. (Reference Note 4) 
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Exercise 4 

Underline each word in the following passage which could be 
clozed by Fillmore rules, entering above the word the letter which 
indicates the rule used, 

PRAETIEAt EFFieiENGY 

In theory, each gallon of gasoline contains enough energy to 
do a certain amount of work. This may be thought of as potential 
energy. Unfortunately, engine! are hot efficient ehdUyh to use 
all the potential ent'^';^y in t'-e fuel. Practical efficiency t^kes 
into consideration p'jv;^r losses caused by friction, inconif^lete 
burning of the air-fuel mixture, heat loss, etc. Pr^ictical 
efficiency is s Imply an overall rrieasureincfvi of how efficiently an 
engine uses the fuel supp'y. 

MEGRANirAh EFFieiENGY 

Mechanical efficiency is the percentage of power developed in 
the cylinder (indicated horsepower) coinpared with that which is 
actually delivered at the crankshaft (brake horsepower). Brake 
horsepower is always less than indicated horsepower. The d"^* ""fer- 
ence is due to friction losses within the engine. Mechanical 
efficiency runs about 90 percent, indicating an internal friction 
loss of about 10 percent. 



THERMAL EFFICIENCY 

Thennal efficiency (heat efficiency) indicates he much of 
the power produced by the burning air- fuel mixture is actUdlly 
used to drive the piston downward. (Roth, Baird; 1975, p. 121) 
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SEGTIONS 3 - 7 
READING VQGATIQNAL TEXTS 
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-REAOlNG VOCATIONAL TEXTS 



The fun owing five sections each present a set of important 
content reading skills. Only those skills particularly relevant 
to vocational texts have been included. Moreover, each skill has 
been broken down into segments requiring no more than 5-10 
minutes of class time every other day. All homework utilizes 
the text assignments you would hormally require at that point in 
your eaorse. Because students must pay careful attehtidh to 
their text in order to complete the r ceding skill assignment, 
they should more thoroughly understand the content material than 
they drdinar1"^y would. 

Each saction presents the given skill Using a variety of 
vocational examples. Opportunities are then provided for you to 
apply the skills so tha^ you can be assured of mastering each one. 

Followinq the ind^^^/i Jual skill discussions is a section called 
"Textbook Application." It is here that you apply each skill to 
your own course textbook. This second application accomplishes 
three purposes: 1) It allows you to locate examples arid sample 
exercises that you can use in your classroom, thereby greatly 
reducing extra preparation time reading instruction might entail; 
2) It enables you to tailor the skills to your text; and 3) It 
gives you an additional practice opportunity, this time using the 
same materials your students will use. 

At the enr of each section are additional suggestions for 
teaching the new skills. 
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SECTION 3-7 TIME FRAME 



SECTION TIMING 

3 Basic Vocabulary Skins Weeks 1 and 2 

Formal definitions 
Syhdnyms 
Illustrations 
Glossaries 

Textbook appli cation 

Teachiny students basic vocabulary skills 

4 Vocabulary II: Advanced Context Clues Week 3 

Explanations 
Examples 

Textbook application 

Teaching students to use advanced context clues 

5 Paragraph Comprehension Weeks 4, 5 and 5 

Paragraph subject 
Paragraph main idea 
Textbook appl ication 

Teaching students paragraph comprehension 
g 5g4R Weeks 7 and 8 

The sq4R method of study 
Textbook application 
Teaching SQ4R 
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SECTION 



TIMING 



7 



Recognizing and Recording Complex 
ihfdrrnatidh 



Weeks 9, 10 and 11 



Classif ieatibri 
Comparison 
Cause and effect 
Textbook application 

Teachihgstudents to recognize and record 
complex information 



SECTION 3 



BASIC VOCABULARY SKILLS 
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Section 3: Vocabulary I - Basic Vocabulary Skills 

Central to each vocational field is its specialized technical 
vocabulary. Complete and rapid comprehension of this vocabulary 
is imperative for the student. Because it is essential for 
students to understand the technical terms in their field, most 
textbook authors have taken care to provide definitions and other 
comprehension aids. The simplist of these is the use of italics 
or boldfaced type to highlight important terms. Four other aids 
are discussed below: formal definitions, synonyms, illustrations, 
and glossaries. 

Formal Def lhi tidns 

Bften, an author will define an important technical term in 

the sentence that introduces it. 

Compressive strength is the ability of a material to. 
resist being crushed. (Giachino and Weeks; 1976^ 26) 

term def ihi tion 

compressive the a bility of a material to 

strength res is ing-cru^Aed 

Clue words warn the reader that a definition is included in the 

sentence. These include "is^" "means," "is referred to^" "is 

called^" arid "is defined as." Locate the technical term and ■'ts 

definition in the following examples (remember that a technical 

term may include one word or several). 



Exercise 5 



ft bill of materials is a table of information that tells 
the requirements for a given project (Feirer & Hutehings, 
1976, 58). 

term defiriitibri 



Indexing can be defined as the act of matching the 
eircumference of a workpiece into any dasired number 
of divisions (Nelson, Porter, 1973, 2S9). 

term definition 



Positive charge carriers are called "holes" (Zbar, 1967, 2) 
term definition 



Synonyms 

As dn alternative to a formal definition, a text may clarify 
a technical term by the Use of a synonym. The synonym may be 
enclosed in commas or parentheses directly following the term. It 
might also be set off by dashes (--) or the word "or." Locate the 
technical term and its synonym in the follbvving examples. 

Exercise 6 

The pressure (pound"! per- square inch) is referred to and 
abbreviated as psi (Bark'erhouse, 1975, 4). 

term synonym 



One must understand the system to accurately diagnose 
(identify) mechanical difficulties (Althbuse, TUrnquist, 
Bracciahbi 1975* 99). 



term synonym 



Manufacturers have adopted a standard EIA (Electronic _ _ 
Industries Association) color-coding system for determimnc 
resistance Or ohmic values of low-powered resistors (Zbar, 
1956, 1). 



term synonym 



A footing for a £i§£, £ast, or a column should be square. 
Also it should have a pedestal -- a raised_area oh which 
the member will bear (Feirer & Hutehings, 1975, 232). 



berm synonym 



niustrations 



One of the most vrequent types of definition in a vocational 
text is an illustration. Unfortunately, students often skip over 
the illustrations when they are reading. The first task of an 
instructor is to impress on students the need to imnediately study 
the designated figure whenever it is mentioned in the prose (Ex: 
"See Fig. 8-2"). In Figures 14 and 15 those terms explained by an 
illustration are noted along with the page number of the prose 
and the diagram. Forcing students to physically note this infor- 
mation is a useful firs^- step in teaching them to use diagrams as 
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Figure 14: Tool mustration 



Screwdrivers consist of three parts: the handle, the 
steel portion extending from tfte handle called the 
shank,, and the end which fits into the head of the 
screw called the blade. (Lascoe, Nelson, and Porter, 
1973, 51) 




Pg. # terrns 


Pg. # nius. 


Terms 


20 


20 


Blade, shank, handle 




Figure 15: Upholstery Illustration 




{Parker and Fornia, 1976, p. 290-1) 

Basic types of upholstered arms are the armrest pad, 
covered armboard, and the so-called fully upholstered 
arm, most of w'lich actually are fully upholstered. The 
last group also contains arms not fully upholstered, and 
arms that are continuations of inside backs^ and of wings. 
Mort fully upholstered arms have four upholstered parts,. 
Fig, 8:00. (1) Arm faceor front. It. may be upholstered 
and covered as ah extension of the inside arm; or, 
upholstered for and covered by a panel; or, built for a 
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Figure 15 (Cbriti hued) 



borde.' or a bDxiiig. (2) Outside arm. This usuany is 
very simple upholstery, done when installing outside 
covers. Outside arm upholstery and cover may be con- 
tinuations of an inside arm, as for t rounded arm; (3) 
Armtop. Except for T-shaped arms, ah armtop is a direct 
continuation of an inside arm and is treated as such. 
(4) Inside arm. This generally include-^ the armtop,' 
even of T-shaped arms. An inside arm mav or my not 
include part or all of an arm face: 



(Parker and Fornia, 1976, 290-1) 
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comprehension aias. ..ater they i I spply the visual definition 
to the prose automatically. 

61ossa-ri^ 

Many cur re nt vocational texts include glossaries at the end 
of the chapter or book. The teacher's task is zo make sure the 
students us^^ this aid. i the initial v/eeks of a course students 
can be required to rer'd the glossary the night before beginning 
a ne chapter Initidly, a:, they read the chapter ana encounter 
a new v/drd defined in the glossary they can note it on a separate 
piece of papp^. While the notation ^'s not important in itself, the 
requirement writing it will face them to actively use the 
glossary. This requii^ement and the c.^signed previewing can be 
relaxed later in the term. 

Exercise 7: Textbook Application 

Select an introductory chapter from the vocational text you 
teach. Look for the basic vocabulary comprehension aids intro- 
duced above. Record them in the sections l low. 

Formal Def i ni ti '~^ns 



Pq. # 


Term 


Glue word 


Def i ni tion 


i 








L 








3 








4 






----- 
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Synohyms- 



1 eriti 



Clue V, 



Defirritidri 



1 1 1 ustrations 



Pg . rr term jPg. - i J 1 . . "' erins def in ed by L le d^^awing or photograph 



2 
3 
4 
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S 



sc 



Glo$::ary 



Te^^n^s found in-^e glossary (use each term onl;/ once)_ 



TeacM-n^S tuje nts Basic Vocabulary Ski Jls_ 

The bas:ic vocabulary skills can b n^- oduced 1n the ^irsv 
week or week and a half of class. Every-c: -day one s;.ir can 

oe expiairieu c iu an cAaiii|jic ^ivcn. iiiicc. wi iv.'on m^.^ 

can be given cn a transparency, ditto, or the board whi'ie the 
class locates the term and definition in a discussion. As part 
of their regular homewor!: assigni.jnt, have students practice ' ese 
skills. Select five words that you know c explained by the. 
skill taught that day (synonym, formal definition, etc.). Have 
studei ,s prepare a sheet similar to the one you completed in the 
preceeding text application section. 



Exercise 8 

TiiL. cloze tepching tachnii:ue can also be us^d to reinforce 
or eheeic the basic vocabule^^y skills. Prepare a clo.- i selection 
from your zsxt, omiting important tec micpl terms it are ex- 
plainer by one of the techniques discussed. This jn be used to 
determine v/hether students use these compreher^ " , aids or know 
the voco?)uiary. It can also be used to demc :e to them the 
usefulness of learr. ng these skills. 
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SlCTION 
AD^'ANCED CONTEXT CLUES 
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Section Vocabulary II - Advanced Context t'ues 

Advanced context clues assist the reader in understanding a 
technical term but require more interpretation on the part of the 
student than the basic clues presented earlier. Advanced context 

ues iclude the use of explanations, examples, si •-uatidris^ 
antonyms, and the structural clues of prefixes, suffixes, and 
roots. Only the first two will be discussed here because of their 
greater utility in vocational reading. 

Explan^twn s^ 

Sometimes an a^-thor makes the meaning of word clear, but 

dop'^n't actually define More frequently, a term is defirieJ 

once earl,^/ in tie book, but will be used later without defi':i '■.ion. 

Students may not remember the initial Hef ini tlon. Encourage them 

to skip a word they don't dw, read the surrounding sentences and 

then n^Jkp 'ducated guess as to its meaning. 

fieV d. welded joint stretch as it cools ^ a common 
praeViCe is to peen it lightly with the round end of 
a ball peen hammer (Giachind and Weeks, 1976, 37). 

From th^^i >-est of the sentence, it is clear that penning is some- 
thing you io with a ball peen hammer. An educated guess woula be 
the peening is a special kind c' hammering. The following two 
passcjes discuss vapor. By idinc both, a student should be eble 
to figure out that vapor is southing that can flc" but i'^ not a 
iiu.'d, and in fact is forrr:ed by the evaporation of a liquid. 
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Afjy liquid refrigerant that flows into the .accumulator 
will be evaporated. Then vapor only will flow into the. 
suction line (Althouse, Turnquist, Bracciano, 1975, 193). 

the aminonia vapor. flows up through (a) tube to the con- 
densor, where i t . i s _cdol ed and condensed to a liquid: 
The liquid ammonia flows into the evaporator (Ibid, 91). 



£^.aiiip1es 

Autnors also help convey the meaning of technical teni.s 

throL:qh the use of examples. By determining what a series of 

examples have in common, it is often possible to deduct the 

meaning of rhe term they exemplify. Certair -^.lue words can 

signal the use of examples. These include: for example, for 

instance, like, soecif i ca". 1y, including, such as, ^r. 

The.pbrtaole saw. may be used to make cuts in assembled 
work. For ex^.mnle, f'coriny and roofing boards are 
often nailed into place and ^' ends are triL.ned 

(i^^.ner, 1979, 29). 



Term 



^.ssembled w-or-k 



Voltage lirops. Just a^ the prescure in a water system 
d^^ops as'^uhe distance increases frorn the. water punip, so 
does the voltage lessen os the distance -'ncreases frdin 
the t^enerator (Giachino and Weeks, 19^6, 57). 

Term Example 



fipori n d ^^o ofing boards n ai 1 ed 

into- -p 1 ' ce- - 
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Automatic ' t^n 
flow of :r 
is too dry , j 
Turnquis' , 



j'ic.:!"^on controls usLiaily govern the 
^t^ a^n i^to jx ^«U)iiid-if1er. If tne air 
•:i':;n.^1 \r^ry:zlor-y^ is provided (Althouse, 



Term(::) 



Exerc ise 9: Textbook Appiication 

Select five instances when your course text used the context 
clues of explanation and example in the sections you would normally 
assign during the second and third week of class. 

Explanati on 

Pg. # I Term | Educated guess 



2 



3 



4 
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From the 4th week's reading assigiiihent select two paragraphs 
that use at least t'.;0 of the basic or advanced context clues and 
note them below. 



-P-g-.- J [ J-em^ — ^lype - of clue (sy nonjan^ e xampl e, etc. 
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feachii-q Students tg --Us^^- vanced Eohtext Gli ies 

The use of advanced context clues is taught in the same 
manner as the use of basic vocabulary skills; Five to ten minutes 
on two days, say Monday and Wednesday, are spfr/ .-esenting and 
discussing explanations: A fev'/ min -'tes on .ut ■•• aay are used to 
help students understand practice loeatiiig example context 
clues. Each niaht r I'^lents are asked to find technical terms that 
are explained by i- . .'ly learned clue. You might tell them that 
X number of terms • : the appropriate type Of context clues can 
be found on a given page. Again, t s cloze technique can be used 
as practice and a check on comprehension as it was in the basic 
vocabdlary skills section. 

Once all of the vocabulary skills have been mastered, the 
instructor should ditto sample paragraphs (such as those selected 
in the text app-icatinr section) and ask the students to indicate 
the types of context clues used to defin- certain underlined terms. 
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PARAGRAPH GQFiPREHENSlOM 
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Section 5: Paragraph CDdiprehensi on 

A paragraph has three major components: 

1) the subject (v.'hat is baling talked about) 

(the mosr important ihfdririation 
about the subject) 

3) the supportive information (facts or examples 
that make the information clearer) 



Qf these, the ..lain idea is the most crucial, for the key points of 
a chapter or article are simply seV.cted main ideas from component 
paragraphs . 

Ldc;< at the following paragr,: ,h about constructing forms for 

pouring concrete walls: What 5-. 'he subject and the main idea? 

r^T quality work the (wall; orm used must be tight, _ 
smooth, defect^f.^ee ana pr, ,-rly aligned. Joincs betv-jeen 
boards or panels should be eight to prev-nt thi; loss oi 
cement paste which, will '=.u<i to weaken the-^cement and 
result in honeycomb'ng. ;,Waqner, 1979 , 99; 

It looks as though the subj-'Ct here is wall forms: Rowever, 

M; is not simply talking about ynU foms . it is talking about 

what makes £ood ("quality") wall forms, if "good wall forms" is 

the subject, then the main idea should contain the most iiuportant 

information about good wall fo;ms. That :nformation is that they 

must be "tight, smooth, defect-free and properly aligned." The 

rest of the paragraph gives more information about why wall forms 

should be tight: This information is important, but since it 

elaborates on only one of the main points, it is considered 

supportive. The main idea, then, is "Good wall forms muse be 

tight, smooth, defect-free, and proDc ' aligned." 
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The key to finding the subject ot a paragraph is finding the 
one topic that everything else in the paragraph is related to. A 
paragraph usually discusses only one small aspect of a larger 
tdpic^ therefore, the subject must not be too general. It must 
identify the specific topic being discussed. At the same time-, 
it must not be too sv^c''.''''r., substituting an example of the 
subject being .^-c-issr ^ ur the subject itselr. 

Read th xt paragraph from an electricity text and look 

for its subject. 

The law of conservation of energy states that energv 

cannot be creatcd or destroyed. However, 'r-.^nercy can 

be converted frjmone form into another. Electric 

energy in the form of a flow of electrons can, for 

e^'amplGj be converted into heat energy, nght energy^ 

che^nical energy, or magnetic e. 3rgy. i . jban r.nd Schmitt, 1972,2) 

subject: a) energy 

b) conservat'^'on of energy 

c) electric energy 

Immediately, choices "a" and "c" can be f- iiminated. 't can be seen 
tmt '"a" is too ge.;G:'al5 since the paragraph only touches on one 
small aspect or energy. Hov^ever, "c" is to^ specific;, the oara- 
graph simply discusses electric energy as an e^.^ ole of the 
conversion of energy from on foni' ''^-^^^ It follows, then, 

that "b" is th^^ correct answer. 

;>av/ examine ^hi" more complex ^ ur r^.^^^^ 
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When food. is. burned in your body, it produces- the heat 
required to. keep. your body at a constant 98.6^F (360C) . 
In the burning of food^ the proce.ss called metabolism, 
the energy produced. is used for the. body's activities. 
This does not mean just outside activities. Interne! 
activities, such as the beating of your hearty the 
breathing action of your lungs, the digestion rf your 
foods and even the working of your brain; need energy, 
too. All this IS dependent on the food you eat. 
(Ray and Jones, 1976, 90) 

subject: a) body heat 

b) metabol ' sm 

c) body's internal -^ictivi ties 

j) outside aci:lvities of t body 

e) functions of matabolism 

Applying the three criteria we find: 



1) he Siibject T.usi relate to everything in cl"^ 'paragraph 

a, c, and d can be e";iminated 

2) the subject ii;ust not be too general 

b. can.be eliminated (only one srri'ill aspect 
of metebolism is discussed) 

3) the subject must not be too. specific.. . . 

again this means the elimination of a, c^ and d 

"E," therefore, is the correct choice; Find the subject ,n the 
To 1 1 Dw i n g : 



Exe rci se . ^ 

Example: To secure a sound weld, the metal deposited from 
the electrcde nust fuse complete. .y with the base 
metal. Fusion will result only when the base 
metal has been heated to aliquid state and the 
molten metal from the electrode readily flows 
into it. Thus, if the arc is too short, there 
will be insufficient spread of heat to from the 
correct, size crater of molten nit: Lai. When the 
arc is too long, the heat is not centralized or 
intense enough to form th'" desired crater. 
(Giachino and IveeRs, 1976, 90; 



Subject 
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Exainple: Many motqr-cofr:prp<s or lh.'-^ hre designed to 

start under s low " -jg z::.-^e) ecndUion, sucn 
as when the low-siv^ ani rn-3lde cressurss 
are equal (balance: . ^.-^ ^jal pressures 
allow the cbmpressc' zt :z3-^ with lut pushinc 
against a high prer^-sxre^ ^ ^ ^tc " will, thir^ 
fore, require less ;-:sr-t. -79 torque capillary 
tube systeiT^s have t: .ancei^ .ressur:fs during tr^ 
off.eyele. (Althci - "--^Qjist, ^:racciano/ 
1575, 143) 

Sjbject 

ten difficult to i -^ t ^-agrc:^h' main ^de?l. 

'n;e lowing t — ee guidelines e r1 ::s *jrr-:::2n: 

"~ .n^ paragraph inci , ::r:^1:-'^t*3r - a terr.. 
: 1 mjjht be pa ^ r ..:--r". ^ 



. ' right be t / jar 

^ :ri-^^e'^''"- examples^ trrie> -e ::lus^^tinc ^~ 

z'd ' f oe main ide> 

^- ^. '_v*G?-d or phre ^ • .:ed, rr-c-t r.— 

:rie ^-^b-.^t^st or main ':cd« 

t^dt 5^r^wer- -light"' is use instance. The^^ gt^de- 

-'o-'t t ^ard possible n.: > c^: they tannot au^arfcall 

-"£r " ght one. 



. ':'k at the fell owing thre-- :a -graphs, Firs^. a^.t o^r- 
^I-'^-hc: !- paragraph is about (the s ojcect). Then ir:3k -*r:^ the 
---^in r.ci& c> ng the three guidelines. - which guide? -7. 
nost Pe'^u^ n each :<ise. 
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Identifying -ne work is dev birring ^ot iisls be 
done.. Schii:;_:ihg is deterTpi-^ iiic whe^ . to\dto iti- If 
werfc is noz: ci^efully sche- jd, ttiat^riah ^rta workers 
will not be the.site vrte^rn yiey.ar^ neecel- Far_ 
example, e^T^cTrieal wirinc ' iiistaT^d afte"\.the frame 
is built bt:::^ z^^fore the we : are ert^7(7sed- Sitricrjt 
scheduling^ t-^e electricians rricnt rai^e to install tr.e 
wiring befc ^he frame ix cornpletec or af^ter t?:^ 
are coverec. Another exarc :le is paTrT±irn5^_ Tfe^/'^sice 

of a building should be pti-ntad Defcre carr5?t'"nc/ 

installed, .v'.thout scheaC ^rne jar]T^ •^li'?* 
zdme before '.ne painters z:::^ 'fed:s. et ^tl* ?75> - 



Suio^line fr : Subject | Main : ' ea 



When food is burned in ,'our bcdy, ^ PTcsgj^e^ *>5^t recuir^.d 
tc keep your body at a constart. ? {Zi^^j}^ I* the 

burning of food, the prccess caTer: -R^tribc^i^, ^ en^rc; 
p'-Dduced is used for the body^s Hcrrr^t-'es. :nt:er^a] 
activities, such as zhe oeatirT : xqiar h ^i^fvt. xlia- 
breathing action of your lungs , -te afpf^tton of >y:.ur 
fcod, and even the working of /our -arxfn^ need ^ergy, 
tcb. All this is dependent th£ -^^od yoy eat^ 
("ay and Jones, 1976, -O) 

"^uide^-ne # | Sub.4e^t--M^la:r Id^ - — , — 
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Grirrr refers to the finished shape of a knife 6dge_ . . . 
Ibx: .^^ife may be ground so that it is concave, hollow, 
fTan. or saber. Each grind has a particular use. 
{^z: and Jones, 1976, 94) 



Main Ide a 



B; The following segrent from a vocational text contains fo 



paragraphs. On the next page space is provided for you to note 

rhe sjbiect and .tiain idea for eech paragraph. I**" a paragraph 

contains no importcrit information, ignore it. 

In Experi^mehts 5 and 7 the uses of the ohrraneter and 
voltmeter for measuring resistance and voltage were 
studied. From the nature of tre measurements, it was 
apparent that there were copDonents ca'^led resistors 
whose resistance could be measund directly with an 
Dhmmeter. The quantity of ohmcjf resistance was not 
dependent on the cDnhectipn of that resistor in a 
circuit. The characteristic of resistance was 
associated with the component itself. 

Similarly, in the measuren:;eht c-f emf (electromotive 
force; i.e., voltage), it was evident that voltage was 
a characteristic of some voltage soiirce (dry cell, 
battery, power supply, etc. ) , and that it couTd also 
exist independently without need for a complete electric 
ci rcuit. 

Electric current di rfers frorti_vdltage and resistance in 
that it cahhbt exist by .itself. A view of current is 
that.it is the result bfa movement of electric charges. 
A voltage source by itself is insufficient to create 
current. A voltage source and a closed (complete) path 
are required for the movement of these charges. The 
movementof electric charges, then,_is restricted to the 
closed path (circuit) within which a voltage source can 
act. 
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The quantity of current in a circuit is dependent on 
amount of voltage appliedby the source of emf, and z 
the nature of the conductive path._ If the path offe^ 
little Oppcsitidri.^ the current is l^arger than it sho 
be In a circuit where the ipposittrm to current is 
grelter. Opposition to direct current is called 
resistance. Resistance is measurec in ohms. Current 
then, can be controlled by the aniount of resistance i 
the circuit. (Zbar, 15-56, 28) 



Subject 



-^ 'n Idea 
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Exercise 1?: - ext^ do'^ A-d 



Pic -bu :r;-2rr.':-: • i'ln your fourth week 's readirg 
assigrirnent. :^ri-v ri^ -i^ in -each. 

P^gg " " Sub:ieet 



ioi 

TOO 



B. ' 'ck four paragraphs froir " fiftH wer--- read 
;zssign'^-=?nt "dertifyirg the s-bject . -c main ide* each: 



Fage 



;bl: = i Para. 



Subje- 



Mai^ 
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C. Pick a segment at least four paragraphs in length from 
your sixth week's reading atssignment and noze the subject and 
main idea of each importanr paragraph. 



2 



3 



Pace # 


j — Subject 


1 'Mcin Idea 









4 

Teaching Students to Understand the Paragraoh - 

Uhderstahding the paragraph is the most difficult reading skill 
the vocational instructor must teach. It is important to introduce 
the material slowly and incrementally as was done here. The 
fourth week of class can be devoted to the paragraph subject; 
Monday five to ten minutes can be spent in a general introduction 
arid discussion/practice locating subjects in simple sample para- 
graphs. Wednesday the three criteria can be applied to more 
sample paragraphs and students can look for the subject in 
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specified paragrdphs from the homer:*. -eading. Friday a few of 
the homework paragraphs can be dikizjT^ci and one or two more 
complex sainples given. Friday's ^j^r^ork can include one to 
three more paragraph assignments. 

During week six, a similar procecure can Be utilized to teach 
locating the main idea. Each day one the three clues can be 
introduced and applied along witfr tr.e more general directions 
of "what is the most important t^ing the author is saying in this 
paragraph." The paragraphs you -identified in the text application 
can be assigned to the students /?^th directions to find the 
Subject and main idea. In the sixth week the class can be 
assigned the mul tiparagraph sec':icris you identified^ recording the 
subjer:t and main idea just as you did. 
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SECTION 5 
EFFECTIVE READING TECHNIQUE 



Sectibh 5: Effective Reading Technique 

in all subjects, the time comes when we ask our students to 
study by theniselves. In rany instances, these students do not 
know how to study. This section contains a brief overview and 
modification of a study technique originally devised by Francis 
Robinson. 

The SQ4R Method of Study 
Many elementary, secondary, and college students have hot 
learned how to study a textbook assignment. A tyjDical procedure 
is for the student to do nothing more rjhan open his book and read 
the assignment. The more conscientious nay follow this initial 
reading by a second or even a tliird reading of the same fruitless 
type. Research has found a good method of helping the student 
read a given selection with better understanding and better 
recall. It is called the SQ4R method. It involves six basic 
steps: (1) Survey. (2) Question, {3) Read, (4) Record, (5) Recite, 
(6) Review. Some of the things to t done in each of the six steps 
are discussed under appropriate headings below. 

Survey : 

Look through the whole assignment. Read the headings if 
there are any; read the summary if there is one. Try to 
get the general idea of the content of the whole lesson. 
Later you can place the details into the framework which 
you have in mind, and the entire lesson will mean more. 
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Question: 



Thirvk of the questibhs which are likely to be answered 
in the lesson. Qften the headings can very easily be 
l::med into questions; Use pne^i if any heading does 
not tell you plainly what question is to be answered 
in that section this question: "What does the author 
expect me to lean ?,bout fror; studying this section?" 
If there are no p-3ragrapfi headings, skim the section 
quickly for the rr.air ideas. 



Read : 

Study the lesson to find the answers to the questions; 
Do not stop to read every word carefully, concentrate 
on finding the main point. You cannot remerrtier all the 
facts you find, so you want to look for the important 
ones, of which there will be only one or two for each 
section. DdhLt pick dut tbb many. _ Do not try to 
memorize the facts at this point; just sort but the 
ones : ■.■t.?d as you gb along. 



Record : 

Make study^. : .es. Fold or rule a large-sized notebook 
paper lengthwise down the middle. On the left, list the 
topics discussed_ih the book. If there _are paragraph 
headings in .boldface type^ use thei.". If hbt^ list the 
main ideas fbund in the preliminary survey. Leave 
space between topics. When you have finished reading 
a section and picking out the one or two points to 
remember, list on thp right the key words of the ideas 

or facts you have decided are most important for each 

topic. Do not do this until after you have read a section 
and thought about it. This is most important. 



Recite : 

Co back over the lesson inmediately. Cover the right 
hand side cf the paper and check the headings on the 
left. Ask yourself , "Do I remember what this section 
was about?" or "Can I answer this question?" If you 
find that you cannot you know that you must look at the 
key wbrds, br even gb back tb the bbbk if necessary, in 
order to restudy the particular part which ybu did hot 
understand or have forgotten. Step 4 is very important; 
Siving yourself an immediate quiz on what you have just 
studied is the best possible way to prevent forgetting; 
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Practice until you can recite on the encire study guide 
without referring to the key words. Then practice some 
more. This extra practice is what really pays off. 

Review : 

Some time later, and always before an exam^ go back to 
your headings and questions and quiz yourself. Reread 
only those parts which you have forgotten. If ypu_have 
taken steps 1, 2, 3, 4 and 5 faithfully, you will find 
that you ao not have too much to restudy. 

If students learn to change the heading within a chapter to 

questions and then read to answer those questions, much more will 

be obtained, than if they merely read and then answerej questions 

at the end of the chapter, indeed, what often takes place when 

we assign questions from the chapter ending is students read the 

questions and then copy only that infontiatidh which answers the 

question without ever having read the chapter or designated pages. 

The process of fermulating questions is a thinking exercise which 

tunes students into tne assignment. Read^'hg, studying, in this 

way is a life-long skill that really should b^ taught . As i 

skill, it may be more important than the content and concepts of 

the subject. (Robinson, 1970) 



Select a portion of the chapter you assign in the seventh 
of eighth week of class and practice the SOAR method. 
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Teaching -Sg4R 

Students have already learned how to Ideate the subject and 
main idea of a paragraph and how to distinguish these from 
information that is merely supportive. In the final "paragraph" 
assignments they practiced recording information in much the 
same manner as they will for Sg4R, This should facilitate SQ4R 
instruction. On Monday explain surveying and have the students 
practice in class on the chapter currently assigned- Wednesday 
have them prepare guestidns from some of the headings, either- 
individual ly or as a group. They can continue this exercise for 
homework. Friday the read and record steps can be presented 
and compared with the subject/main idea work they have already 
done. Reading and recording can be practiced on the homework 
assignment and discussed the following Monday. 

Teacher-made notes on the reading can be shown on a 
transparency, on the board, or a ditto to allow students to check 
their own notes. Wednesday the recite and review steps are 
introduced with students pai ring-up to quiz each other from the 
left-hand subject column. Beginning Wednesday night, they should 
be expected to utilize the SQ4R method on their assignments. The 
next two Fridays, and sporadically thereafter, students can quiz 
each other On their notes while the instructor walks around the 
room noting whether each student has followed the correct procedure. 
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A:; the beginning of the next chapter, students should again be 
required to perform the survey step in class and suggest some 
guide questions derived from the chapter headings. Review of 
the other steps should take place as heeded. 



Ill 
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SECTION 7 

RECOGNIZING AND RECORDING COMPLEX INFORMATION 
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section 7: Reedgnin'hg and Recording Complex information 

Vocational texts often higl.iight three important logical 

relationships: classification, comparison, and causality. 

Classification, in its simplist form is simply listing. 

Inductors and transformers make up another eiassification 
of components. Wire-wound coils and chokes are classified 
as inductors. These are Wound oh different forms and 
cores. Thus, there are air-eore coils, iron-core, 
powdered-coil, etc. (Zbar, 1955, 1). 

Comparison and causality are straightforward and commohplace. 

Toyotas are compared with Volvos in one book while another 

discusses comnon problems that occur in baking bread, emphasizing 

their possible causes. These three relationships are easiest to 

and remember if the notes taken about them a visual impact. Each 

of these charting techniques, as well as signal words that can 

alert the reader to such relationships are given below: 

C la ssifi cation 

The use of classification can be signaled by a colon (:), 
number or letters, or words such as "these include." At other 
times classification is simply introduced by a statement: "there 
are a number of types of concrete." 0uti "ning is the easiest way 
to record classification. 

ELEMENTS OF DRAWING 

^.^•"^wl^g consists of lines, dimensions, symbols, and nctes. 
tines show the shape of a product and include many deta-ls 
of construction. Fig. 3-8. Dimensions are numbers tha* 
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tell the sizes of. each part as well as overall sizes. The 
craftsman must follow these dimensions in makihg the 
materials list and the layout- Symbols are used to 
represent things that would be impractical to show by 
drawing, such as doors, windows, electrical circuits, 
and plumbing and heating equipment. Fig^ 3-9. Some 
drawings elso contain notes or written information to 
explain something not otherwise shown. Frequently in 
these notes abbreviations are given for coirrnon words 
(Feirer & Hutchings, 1976, 36). 



Elements of a Drawing 

A. bines (shapi^ and construction details) 
B; dimensions (sizes) 

C. Symbols (represent complex things) 
1. windows, doors, plumbing^ etc. 

D. Notes (written irifbrmation and abbreviations) 

More complicated classification can be presented with the use 
of a more detailed outline. 



A. 



a. 



Exercise 14 



Construct such an outline of this selection for the 



fol lowing: 



116 




Structural Ihsiilatirig Board 



Host stractural insulating board is made from wood fibers, 
it comes in two grades - sheathing and insulation. 

There are two types of sheathing-grade insulation board. 
In one type all the surfaces and _edges are covered with 
asphalt. In the other tvpe the fibers are impregnated 
with asphalt during manufacture. These boarJs usually 
come in 4' x 8' sheets, 25/32" thick; They also come 
In 2_' x^8' sheets. Sheathing grade is used for 
insulation and sound control as well as for structural 
sheathing. 

Insulation grade is made in decorative panels^ decorative 
celling tile, V-notched plaster base* and roof insulation. 
The standard thicknesses of this type of bbsrd are 1/2", 
5/8% 3/4% or 1% although thicker boards up to 2" to 
3" forTdbf insulation are also made. Sometimes thicker 
board is made by using an insulating board in the middle 
and a 1/4" hardboard on both surfaces. Ceiling tiles are 
made in a wide variety of sizes with tongue-and-grodve 
edges, and with a choice of finishes. They are also made 
with a series of small holes to improve the. sound control- 
Ceiling tile can be cemented, cl ipped^ stapled, hailed, 
or interlocked in place. Acoustical tile_absbrbs up to 
seventy percent of the noise in a room. (Fei rer and 
Kutchings, 1976, p. 1Q3-4) 



Cbmparisdh 

While classification is commonly used in vocatidnal texts, 
It IS seldom used alone. Once the elements bf a topic have been 



classified into sub- topics, these sub- topics are usually compared. 
Charts with the topics to be compared along one axis and the 
features of comparison along the other facilitate retention. The 
complete comparison section should be read before constructing 
the chart. 
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Despositfoh Classification of Electrodes 

Electrodes for welding mild steel are sometimes classified 
as fast-freeze, fill-freeze, and fast- fill (See Table 6-3). 
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The fast-freeir electrodes are those which a snappy, 
deep penetratiny arc and fast-freezing deposits . They 
are coirttionly called reverse_pdlsrity electrodes even 
though seme can be used on AC. Theseelectrodes have 
little slagahd produce.flat beads. They are widely 
used for. all types of all-position welding for both 
fabrication and repair Work. 

Fill -freeze electrodes have a moderately forceful arc 
and deposit rate between those of the fast-freeze and 
fast-fill electr-odei. They are commonly called straight- 
polarity electrodes even though they may be used on 
AC. These electrodes have complete slag coverage and 
weld beads with distinct* even ripples. They are the 
general -purpose electrode for productidn shop and are 
also widely used for repair work. They.cah be used in 
all positions, though the fast- freeze electrodes are 
preferred for vertical and overhead welding. 

The fast- fi' ; jroi3 includes the heav^ 
powder elecT-'-^des with soft arc and fast deposit rate. 
These el ectr -jctes nave a heavy slag and produce exception- 
ally smooth weld beads. They are generally used for 
prdductidn welding where all work can be positioned for 
dowhhand ffla-t) welding (Giachino S Weeks, 1976* 76-77). 





Fast- freeze 


rill -freeze 


Fast-fill 


arc i 

1 
i 
t 


snappy, deep-pene- 
trating 


moderately 
forceful 


soft 


deposit j 


fast-freezipQ 


Moderate 


fast 


1 

name 


r e V e r s e- pd 1 a r i t y 
electrdde. (can be 
used on AG) 


s t r a i g h t- p d 1 a r i ty 
electrode 
(car be used 
on A£) 


heavy coated, 

noh-pdwdered 

electrode 


slag 


1 1 ttl e 


complete slag 
coverage 


heavy 


beads 

i 


flat 


distinct, even 
^ipples 


very smooth 


use 


all-pcsitions, fabri- 
catior and repair 
(preferred overhead 
and vertical ) 


general purpose 


productidn and 
downward (flat) 
welding 




xercise 15 



£enstrcict a chart for the following selection: 



3>r>e-S— gf- Shapers 

Horizontal Shapers.. There are two types of horizontal 
shaperSi the mechanical crank-type and the hydraulic 
type, which differ primarily in the method used to 
:irive the ram. The parts and operating features 
jescribed earl i^er are identical for both types. The 
crive mechanisms for each will be briefly discussed. 



Crank-Type Shaper. The crank-type shaper, Fics. 1 and 2^ 
takes its name from the mechanism used to reciprocate, 
tne ran. Fig. 5 shows the crank drive. In construction, 
the crarik-bperated shaper employs a crariK mechanism to 
change rotary motion to reciprocating (back and forth) 
notion. A large gear, called a "bull wheel," receives 
'ts rotary motion from the electric motor through belts 
and a speed-box drive shaft. 

Hydraulic Shaper. The hydraulic shaper. Fig. 6, is 
similar in outer construction to the crank-operated 
shaper. The main difference cdhsists in tne method 

riydraulic oressure^ as a.means to drive the ran, is of 
great practical value. Th€ principle is basec on Pascals 
law, which states that a fluid enclosed 1n, sey, a pipe, 
w'^: transmit, when pressure is applied, equal pressure 
ir all directions and to all surfaces it touches. 

Ir the hydraulic shaper, the ram is moved back and forth 

a piston moving in a cylinder under the ram. The 
""^ow of oil from _a high-pressure pmp acting against 
first one side of the .piston and then the other irxDves 
the ram. This flow of oil gives a positive drive to the 
rar. There is no chance of backlash, as there is with a 
gedr drive. A wider range of cutting speeds and feeds 
is possible with the hydraulic type of shaper than with 
the mechanical shaper. 

Vertical Shaper. The vertical shaper^ or slotter. Fig. 7^ 
has an operating mechanism similar in principle to that 
used on crank shapers. The important difference between 
this machine and the hbriZdntal shaper is. the vertical 
ram. The construction of the table is quite different too 
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The vertical shaper is used in cutting internal slots 
and keyways of various shapes, and both external and 
internal gears. It is also used. to. cut intricate 
patterns in die work. The jobs that can be done on 
this machine are like those done on the standard shaper, 
but the vertical shaper performs them in a number of 
different ways. Vertical shapers are of three types: 
crank-driven^ rack-driven, and serew-driven. 

The rotary table on the vertical shaper can be fed in 
two directions as well as rotated. The flexibility of 
the rotary motion, together with the two-way horizontal 
feeding of the table, makes the vertical shaper a 
valuable tool for cutting keyways^ slQt*:ing, and internal 
work. The ram may be tilted td.give ir:ide clearance for 
die work. (Lascoe, Nelson arid Porter, 973, 251-4) 



Cause and Effect 

Vocational texts often seek teach students to diagnose and 
eorreet eonmdn problems in their trade. Such discussions are 
generally written in a cause and effect format. Again, a chart 



facilitates riote-taking. In this case, causes are listed in one 
column opposite possible effects. The order of the columns is 
unimportant. 

Correct arc length. The significance of arc length was briefly 
mentioned in Chapter 7. Since it is one cf the ^entials 
for good welding, further amplification of correct arc 
length is included here. If the arc is too long, the metal 
melts off the electrode iri large globules which wobble from 
side to side as the arc wavers. This produces a wide, 
spattered, and irregular bead without sufficient fusion 
between the original metal and the deposited metal. An arc 
that is too short fails to gejierate enough heat to melt the 
base metal properly^ Furthermore, the electrode sticks 
frequently, producing a high, uneven bead with irregular 
ripples (Giachino and Weeks, 1976^ 87). 
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Corr ect Arc Length - 



Arc length 



Effect 



too long 



electrode melts in lar^. globs 
that wobble 



wide, spattered, 
irregular bead/ 
poor fusion 



too short 



not enough heat to melt base 
metal/electrode sticks 



high* uneven bead 
w1 th_ irregular 
ripples 



Exexci se-l 6 

Construct a similar chart for this information on lumber 
defects: 



t umber Bef-ects 



A defect is an irregulari ty occurring in or on wood that 
reduces its strength, durability or usefulness. It may 
or may not detract from appearance. For example, knots 
commdhly considered. a defect may add to the appearance 
of pine paneling. An imperfection that impairs only the 
appearance of wood is called a blemish. Some of the 
common defects include: 

KNSTS: Caused by an imbedded branch or limb of the 
tree. Fig. 4-14. They are generally considered to be 
strength reducing - the_ambunt- depending upon the type, 
size and location^ See Fig. 4-15. 

SPLITS and CHECKS: A separation of the wood fibers 
along. the grain and across the annular growth rings. 
Usually occurs at the ends of lumber - a result of 
uneven seasoning. 

SHAKES: A separation a long. the grain and between the 
annular growth rings. Likely to occur only in species 
with abrupt change from spring to summer growth. 



PITCHPOCKETS: Internal cavities that contain or have 
cdritained pitch in either solid or liquid form. 
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HONEYCOMBING: Separation of the wood. fibers in. the 
interior section of the tree. May not be visible oh 
the surfact of boards. 

WANE: The presence of bark or the absence of wood 
along the edge of the board. It forms a bevel and 
reduces the width. 

BLUE STAIN: A discoloration caused by mold-like fungi. 
Objectional in appearance in some_ grades of lumber but 
has little or no effect on strength. 

DECAY: A disintegration of wood .fibers due to fungi. 
Early stages of decay may be difficult to .recbgnize. 
Advanced stages result in wood that is soft, spongy, 
and crumbles easily. 

HOLES: Holes in lumber will lower the grade. They may 
be caused by handling equipment or by wood boring 
insects or worms. 



WARP: Any variation frpm true or plane surface. May 
include any one or _combihatibh_df the followihgL. cup,, 
bow, crook, _and twtst (also called Wind). See Fig. 4-'l6. 
(Wagner, 1979, pp. 57-8) 



£xerci:seJ7: Textbook Application 



Select three paragraphs or sections from the text assignments 
for weeks nine, ten or eleven that include each of the "ogical 
relationships discussed above and complete a note chart on them. 



Classification 
1. Pg. ^ 




Exercise 17 (ebntinued) 



3. 



Porno ^t* 

1. Pg. # 



2; 
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Exercise 17 (Continued) 



Bause and Effect 
1. Pc. # 



2. 



3: 
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T eaching Students to Recognize and Record Comrlex Information 

Chart hbtetakihg as demonstrated here can be introduced any- 
time after week six, whenever it is appropriate for your text. The 
three types of charts need not be presented at the same time. For 
convenience sake, it is assumed here that all will be introduced 
during weeks nine, ten, or eleven. Each form should be presented 
dh a separate day. One or two sample paragraphs or sections can 
be given and the students can construct the charts as a class. 
Related homework assignments should be given as soon as the 
appropriate text selections are covered. 
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